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Summary

Maryland’s updated Renewable Portfolio Standard will require 50 percent of electricity to be
generated from renewable sources by 2030, with a 14.5% carve-out for solar energy. The Power
Plant Research Program report on the RPS standard projects 9,000 GWh, or 8,946 MW of
installed solar capacity, will be required to come from solar energy generation by 2028, from a
mix of residential, commercial, community and utility-scale sources. Maryland’s current solar
capacity stands at 1,250 MW, or enough energy to generate 1,258 GWh of energy annually, about
14% of the goal to be reached by 2028. Baltimore city and County could potentially contribute a
significant share of the area needed to scale up solar, but where?

In the absence of incentives for siting elsewhere, prime agricultural farmland will likely be the key
land use occupied by future solar arrays, compounding the loss of farmland to residential and
commercial development and the stresses on food production likely to come with climate
change.

To produce the additional solar energy capacity needed in less than a decade, utility-scale solar
promises potential to scale up quickly, at the lowest cost compared to other options. But to meet
the full range of potential benefits from solar energy and to avoid environmental tradeoffs,
maximizing the amount of solar in the built environment can achieve renewable energy goals
with the fewest adverse impacts, while also providing the greatest amount of jobs and the
opportunity for more residents to access the economic benefits of solar energy. Ground-mounted
solar on preferred sites, that avoids prime farmland, forested areas and ecologically valuable
areas can also contribute to rapid solar expansion.

[Add statement on importance of prime farmland for food production; prime farmland required
for healthy soil and future}

Baltimore city and County offer over 31,000 acres of optimal and preferred solar sites, enough
area to generate over 12,000 GWh/year of electricity from solar energy, which would exceed the
statewide solar carve-out goal by 25%. The majority of this area, 86%, is in developed areas, on
residential and commercial rooftops (70%) and in the largest parking lots (16%). Degraded lands
provide an additional 1,100 acres of optimal solar energy sites (3.5%), while preferred areas for
ground-mounted solar panels provide and additional 3,400 acres (11%). Policies and incentives
that would guide solar energy development towards these optimal and preferred solar sites
could ensure solar energy expansion provides the greatest possible benefits for Maryland’s
citizens.
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Introduction

Maryland’s new Renewable Portfolio Standard, established as part of the Clean Energy Jobs Act
in 2019, will require 14.5% of electricity generation to come from solar, of 50% from renewable
energy sources by 2030." Our objective in this study is to identify suitable locations for solar
energy development, while avoiding undesirable environmental tradeoffs. We approached this
objective with a high-resolution geospatial analysis of criteria for optimal and preferred solar
siting for Baltimore City and County (Figure 1, map at right below) and measure developable area
to determine potential renewable energy generation. This approach may be used by decision
makers to evaluate solar energy development proposals and to develop incentives to encourage
development in preferred locations. Our study followed these principles:

>

0 Solar energy development is
critical to meeting Maryland’s
renewable energy goals.

0 Careful siting of solar development
can maximize benefits and reduce
adverse impacts.

0 Solar development should avoid
adverse environmental impacts
wherever possible by making the
most of opportunities on already
developed or degraded lands.

0 Consideration of equity and
opportunity will help ensure solar
energy benefits are available to all
residents.

0 Our analysis is not intended to be
exhaustive of all criteria used to
select sites and further screening
will be needed. Policies or
incentives may be required to
guide solar development to
preferred sites.

'"Maryland bill mandating 50% renewable energy by 2030 to become ....
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https://www.baltimoresun.com/news/maryland/environment/bs-md-renewable-energy-law-20190522-story.

html. Accessed 28 May. 2019.
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Our approach to determine optimal solar siting involves first identifying potential solar sites, those
that meet both legal and technical criteria for allowing solar energy development, and then
evaluating potential solar sites on a range of environmental, equity, and efficiency criteria to
determine optimal siting (Figure 2). We obtained geospatial data from a variety of sources -
notably the Baltimore County and City data portals, the Maryland Departments of Natural
Resource (DNR), Planning (MDP), Environment (MDE), the Power Plant Research Program’s
SmartDG+ planning tool, and the Maryland iMap data collection. Potential solar energy
development sites for our study area were identified using zoning data along with screening
layers of protected areas, easements and other areas where solar development would not be
permitted. We also screened out ecologically important areas such as Marylands’ Targeted
Ecological Areas identified by the state as being high conservation priority areas.

Figure 2. Approach for identifying optimal and preferred sites for solar energy development

* Pass legal screening (zoning, protected areas)

* Pass technical screening (proximity to electrical grid)

* Analyzed for environmental, equity and efficiency criteria

* |dentification of opportunities on degraded sites

IV EIENl * Optimal sites are in the built environment or on already degraded lands
EEECRIEE) o Preferred sites for ground-mounted solar avoid key tradeoffs

Next, for parcels over 5 acres in size, we overlaid potential solar sites with Chesapeake
Conservancy’s high resolution (1 meter) land cover data and the USDA'’s soil survey data to
generate metrics for each parcel on land area composition for tree canopy cover, non-forest
vegetation cover, prime farmland, and non-prime soils. We ranked parcels by their available solar
opportunity area (SOA) or amount of land available in the parcel without either prime farm soils or
tree cover. We also calculated building footprint area and the amount of impervious surface area
along with city and county parking lot data to identify parcels with large opportunities for rooftop
or parking canopy solar. For properties smaller than 5 acres we combined parcels by zoning
category (residential, residential multifamily, commercial, industrial, mixed use, and resource
conservation) to identify total rooftop and parking canopy area opportunity by zone.
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We evaluated opportunities on degraded sites including landfills, Voluntary Cleanup Program
(VCP) sites, underutilized industrial sites and other contaminated or underutilized or abandoned
sites by collecting data on relevant properties in consultation with city and county planning and
GIS staff. In addition we considered some special classes of properties including public buildings
such as schools, firehouses, and other public properties where this information was available.

Results were tallied into three categories considered optimal siting opportunities: degraded
lands, parking canopy and rooftop. Land parcels, not on degraded sites, over 5 acres in size that
offered significant solar opportunity area (SOA) that was not on prime farmland or forest were
considered “preferred ground-mounted sites.” These areas did not meet the criteria for optimal
sites, but offer large size suitable for utility-scale solar while avoiding most adverse environmental
impacts. Finally, we developed metrics for each category of optimal and preferred sites for solar
energy capacity, measured in megawatts (MW) and annual energy generation in gigawatt hours
per year (GWh/yr) to evaluate the ability for Maryland state and regional governments to meet
solar energy requirements through development on optimal and preferred sites to meet the
state’s Renewable Portfolio Standard goals for solar energy.

Challenges for scaling solar energy generation

Improving affordability, advances in technological efficiency, and a wide array of federal, state
and local incentives have led to rapid growth in installed solar capacity across Maryland. Solar
installations range in size from small-scale residential and community rooftop systems, to small
and large large rooftop commercial installations, large community ground-mounted systems, and
utility-scale large solar PV facilities, which operate as power plants. Residential and commercial
installations are typically “behind the meter” (BTM) resources, while larger community and
utility-scale solar resources connect directly to the grid.?

According to the US Energy Information Administration, utility-scale solar in Maryland generated
448 thousand MWh in 2018 out of total net electricity generation in Maryland of 34.1 million MWh,
or 1.3% (Figure 1), but the amount of energy from utility-scale solar is growing rapidly (Figure 2). A
cost-benefit analysis of solar energy in Maryland assumed an additional 2.4 GW of solar energy
resources will be installed between 2019 and 2028 and projects this growth will generate over
$7 billion in economic returns to the state.

2 "Benefits and Costs of Utility Scale and Behind the Meter Solar Resources in Maryland" 2 Nov. 2018,
https://cleantechnica.com/files/2018/11/MDVoSReportFinall1-2-2018.pdf. Accessed 30 May. 2019.
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Figure 3. Maryland annual net generation for electric power, all major sources
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Figure 4. Maryland annual net generation for electric power from utility-scale solar
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To meet the goals of Maryland’s RPS standard, it is estimated that the 14.5% solar carve-out
would require 9,000 GWh of electricity to be generated state-wide by solar (Figure 6), starting in
2028. To set a goal for this study, we estimated the share of future solar energy generation that
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Tariffs on imported solar panels imposed in January 2018 are cited as the main reason for recent
employment trends. Nationally, the solar industry employs nearly 250,000 workers, showing a
rebound in 2019 of 2.3%, somewhat less than the projected 7% increase in 2018.°

Within Maryland, the newly passed Renewable Portfolio Standard is expected to significantly
boost solar energy jobs in the state. According to a study by the Maryland Public Service
Commission, the new RPS standard is expected to generate 22,563 job-years (a job year is
equivalent to one person being employed for one year) over the next 10 years, through the
addition of 2.4GW of solar energy generating capacity.?

Figure 8. Solar industry employment, 2015-2019
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Equity and Opportunity

The rapid growth in solar energy provides an opportunity to ensure that all people have access to
affordable, renewable energy. Low income communities have borne many of the adverse impacts
of energy production in the past, for example, from increased exposure to pollution related to
energy production and low rates of employment in lucrative energy-related fields.

Miikzz {v gllvyjghsk kukynj. Solar energy provides opportunities to incorporate equity concerns
into placement of solar energy resources and equitable distribution of solar energy economic
benefits. Maryland’s Community Solar Pilot Program and aggregate net energy metering (ANEM)

' The Solar Foundation, National Solar Jobs Census 2019, February 2020, available at
http://www.SolarJobsCensus.org.

20 "Benefits and Costs of Utility Scale and Behind the Meter Solar Resources in Maryland." Daymark Energy
Advisors. 2 Nov. 2018, https://cleantechnica.com/files/2018/11/MDVoSReportFinall1-2-2018.pdf. Accessed
30 Jun. 2019.
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policies increase the affordability of energy by allowing customers to access the financial benefits
of excess generation credits.”

However, community solar may not be providing access to many low and moderate income
customers. According to a survey by the Smart Electric Power Alliance, only 44% of community
solar programs have low and moderate income (LMI) subscribers. According to SEPA, to expand
participation to LMI customers, the subscription price for solar energy must be equal or lower
than the prevailing electricity cost. NREL has found, however, that utility-supplied green power
products, which typically supply energy from both solar and wind, have premium pricing, costing
the average home $18/month over standard pricing.?**

Qtwsvj tku{ vwwvy{] up{pkz Solar energy development is also providing rapid growth in green
energy jobs in the US. Planning for equity and opportunity in solar site planning, by prioritizing
inclusion of lower income and urban communities as well as sites accessible by public
transportation in solar project plans could much needed employment opportunities. Locating
projects within IRS Opportunity Zones, which are economically-distressed communities where
new investments may be eligible for preferential tax treatment, is another potential way to
generate benefits for lower income communities. Community solar projects can increase access
to solar energy and energy cost savings to all residents, including those who are not
homeowners - an important equity consideration.

\vypipkz guj puiku{p}kz {v n]pjk zvsgy zp{pun Twenty-nine states and the District of Columbia
have renewable portfolio standards that provide targets for electricity generation from renewable
sources.?* Policies and regulations vary widely across states. Massachusetts and New Jersey
have been lauded for their policies, rebates and incentives that guide solar energy development
towards preferred sites. Solar Power Rocks is an organization that provides annual rankings of
states in terms of solar energy policies and in 2019 piloted an evaluation of policies for low
income families.”®

Results and Discussion

Our analysis found nearly 32,000 acres of optimal and preferred sites for solar energy
development in Baltimore County and the city of Baltimore. Of this total, 86% is within the built
environment, either on rooftops (70%) or in large parking lots greater than 5 acres in size (15.8%).

21"2018 MD PSC Report on the Status of Net Energy Metering." 1 Sep. 2018,
https://www.psc.state.md.us/wp-content/uploads/FINAL-2018-Net-Metering-Report.pdf. Accessed 26 Feb.
2020.

22 "Status and Trends in the U.S. Voluntary Green Power Market ...." 5 Oct. 2016,
https://www.nrel.gov/docs/fy170sti/67147.pdf. Accessed 30 Apr. 2020.

2 "Green Power Pricing | Green Power Partnership | US EPA." 15 Apr. 2019,
https://www.epa.gov/greenpower/green-power-pricing. Accessed 30 Apr. 2020.

24 "State Renewable Portfolio Standards and Goals - Ncsl." 31 Dec. 2019,
https://www.ncsl.org/research/energy/renewable-portfolio-standards.aspx. Accessed 17 Mar. 2020.

25 "Solar Power Rocks." https://www.solarpowerrocks.com/. Accessed 17 Mar. 2020.
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An additional 866 acres (3.5%) fall within degraded lands. We estimate a total of 8,719 GWh/yr of
electricity could be generated from these sites, demonstrating that extensive opportunities exist
within optimal and preferred sites to contribute proportionally to Maryland's RPS goals.

Table 2. Potential energy generation from preferred and optimal sites

Qukynj nkukyg{pvu

Miykz Qukynij , Scolijkgy.
\yklkyykj nyv]uj tv]u{kj 3,400 2,242
vv{vw 22,214 7,608
\gyrpun iguvwij 5,004 1,669
PknygjKkj sgujz 1,116 601
“v{gs 12,120

Figure 9. Total optimal and preferred sites for solar energy development in Baltimore County
and City (Acres)

Degraded lands

Ground-mounted
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9.1%

Parking Canopy
28.2%
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Optimal solar sites on degraded lands

Baltimore County offers over 1100 acres of degraded lands with potential for solar energy
development. These include closed landfills, Hernwood and Parkton, the decommissioned
Pikesville Reservoir, and land at the wastewater treatment plant. Similar locations have been
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developed for solar throughout Maryland. In addition, we have identified 182 acres of
underutilized industrial sites as well as 570 acres of brownfield sites. Some of these locations
could potentially be used for solar energy development, either as an interim land use, or as part
of cleanup or redevelopment projects. We did not assess degraded lands opportunities within
Baltimore city, as most properties in the Voluntary Cleanup Program (VCP) are on small sites, and
underutilized

Rooftop solar

Rooftop solar offers the largest opportunity, at over 22,000 acres, with 7,809 acres in the city of
Baltimore and 14,405 acres in Baltimore County. According to PJM GATS, Baltimore city has 15.4
MW of installed solar capacity, or 26 watts per capita, using 2018 US Census population
estimates. In comparison, Washington DC has 82 MW of installed solar capacity, or 117 watts per
capita, a rate over quadruple that of Baltimore.

Across Baltimore City and County, residential rooftops make up the majority of rooftop area, with
nearly 58% in Baltimore County and over 60% in Baltimore City. Commercial and industrial sites
offer the potential for large installations, some of which rival the size of utility-scale solar. Taking
advantage of roof space on large public buildings offers a large opportunity for city and county
governments to contribute towards solar energy goals, with over 750 acres of rooftop
opportunity on Baltimore county public schools, firehouses and other county buildings.

We estimate potential energy production from Baltimore city rooftops as 4,207 GWh/year, and for
Baltimore County, 7,760 GWh/year, although this overestimates potential energy generation as
we did not take into account roof angle or shading by tree canopy into account. Previous
estimates of solar energy potential for Baltimore rooftop solar are available from Google Project
Sunroof (2,800 GWh/year)*® and NREL (Gagnon et al.; 2,549 GWh/year).?” Because neither of
these studies included all Baltimore County rooftops, we assume that the average of the two
estimates, or 2,675 GWh/year, or 64% of the energy potential we estited from rooftop area alone.
We extend this estimate to Baltimore County, to estimate energy generation capacity at 4,933
GWh/year (64% of 7,760 GWh/year calculated from all rooftop area).

Figure 10. Rooftop area for Baltimore County and City (Acres)

28 "Project Sunroof - Data Explorer - Google." https://www.google.com/get/sunroof/data-explorer/.
Accessed 8 Mar. 2020.

27 "Rooftop Solar Photovoltaic Technical Potential in the United ...."
https://www.nrel.gov/docs/fy160sti/65298.pdf. Accessed 8 Mar. 2020.
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